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flOnCI:  Hmh  govtnrttt  or  other  drsuloca,  speci- 
fleetlooi  or  other  ere  ueed  for  any  purpose 
other  ches  In  eooneetioa  vlth  a  definitely  related 
gfiniiMent  pxoeuxeMBt  opeietion,  the  U.  S. 
dovenaent  therehy  ineure  no  reapmaibility,  cor  any 
ohllflation  ahatscsver}  and  the  ^act  that  the  Ocvem* 
■eat  aay  have  foaatlated,  fUxnlabed»  or  In  auy  way 
e^ppUed  the  eald  draeinita,  specifieationa,  or  other 
data  ia  not  to  be  regarded  by  implication  or  othe**- 
vit»  aa  in  aay  aarnar  liceaainc  the  bolder  or  eay 
other  pexeoo  or  corporation,  or  conveying  any  ri^ts 
ST  penateeion  to  aaaufheture,  uee  or  aell  tuy 
patented  iaventics  ^t  aay  in  eny  «ay  be  related 
thereto. 


AS  AD  Mo — 2.fi444S 


AID  Repcjrt  61-100 


7  .’n';/  lOi'l 


aoBWi} 

SOQKCt 


l?EM  OF  ncKa£i:?X-  'v 


Prtepaiv;!  ty 


Science  «cil  te-iliiwlosy  S-' 
Air  Infarnetl'jfi  Division 


Filter  ClogitirA*  by  TC-l  Jst-Ftoel  Sella&nt**  V./*’ 

% 

Chertkovy  Ya»  H.A.  Soisozin,  and  K.t.  Karts^i^limo.  O-mpoaitlon 
of  depcsitii  ftmed  on  fuel  filters  of  trar.  jport*^t  alrc*^t, 
Khinlya  1  teUmolo^ya  topllv  1  aasel,  no,  4,  156l,  ST-^O. 

9»515.iaA  1961  (87o65/6l/fJO;Voo4) 


<a 

ss 


A  utady  of  sedisfcnt  tren  TC-lfix^l  tPOCT  714  —5!,)  viil.;h  clcgf 
l\«l-Bystea  filters  of  tnu^sfort  Jet.  aii'craft  ntui  rcioelin^  osiit  filtern 
is  reported.  Tba  sedittsnt  foxtaed  on  the  40-alcron  Jet  cruiiMr  fllt'ir  over 
100  boors  of  flying;  tias  and  on  fc)v>  filter  of  a  n^ftyrllnt;  unit  u'ts  separated 
oltrasooically  froa  ibc  filtern  in  distilled  water»  war.he.i  with  Isopcnttu^^ 
dried  at  103*C  to  constant  uoi^t»  ani  nnulyzed. 

On  the  ftsel-aystea  fllter»  sedtnent  forajd  at  U5*50*(!,  while  in 
the  refbelisg  onits  sediilatit  forsatiori  t'>tV.  piece  at  the  aariortt  tenporaturc . 
Sedinent  la  the  aircraft  had  a  wry  high  iish  content ,  70  to  9^,  and  eontair.cd 
a  high  total  of  U4  to  37^  eah-forRing  eletKntn,  such  aa  Cu^  Cd.  Sn^  Zn^  Vb 
(oricinating  prcetmhly  tx*m  the  fuel  systea  and  engine).  Si  (storage  and 
treasportation  contoidnation),  Uti  (refining  contardnatior.), ni>d  onne  other 
eleaeats  present  Ir  tisall  quantities.  The  high  oxygen  content  of  the  aodlaent, 
27  to  3;^,  is  also  to  be  noted. 

The  inorganic  conpeneni  of  the  reftKling-unit  aedliifcnt  diff>red 
froa  that  of  the  aircraft  In  bi^icr  nr.d  Zr.  :'>r,U?ntr.  (predo:aI:.untly  in  the 
aeh)  while  the  osh-foraing  elcacr.ts  r;nalnea  at  approxi^ti'ly  the  seas  level 
(«•««.  Zn  and  to  apparently  originated  frac.  toe  a»i  tla  Xtwl  con¬ 

tainers.  Ma  was  found  in  atch  eaaller  quaiAltitr.  than  Iti  the  aircraft  aedlaent. 
In  both  cases  coralderable  eontaednation  by  ground  dust  was  found.  The  iron 
eootent  laereased  with  increasing  density  of  the  filters  because  of  the  saall 
slM  of  the  iron  particles,  which  pass  through  the  40-mlcro.o  filter  but  are 
retained  by  the  inniierao  one. 

Tbo  organic  coevonent  of  the  sedlacnt  oaounted  to  10-30if  tuid 
consisted  of  the  products  of  oxidation  condensutioin  of  the  nonhydr^arbon  fiel 
coaponants  (oxygen,  sulfUr,  and  nitrogen  ccapoards).  ‘The  rwAislitig-uait 
sediaent  eonWnrd  a  sanUer  wont  of  the  orgerdc  conponent  than  the  aircraft 
eediaent,  except  in  one  esiw  (a  fli^t  aade  in  Dcccafcer)  where  the  aircraft 
sediaant  contained  high  ash  content  and  7jnw  organla^conponent  content.  Yhs 
viacous  organic  coi^onent  v&s  found  to  bind  the  irorganie  particles,  thus 
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InereMinc  the  avenffa  else  of  tha  oediaent  particles.  Tne  inorganic  purtlol^  ^ 
on  the  other  bend  served  as  the  centers  around  which  the  net  stiuctujK  of  the 
clodglnc  sedlaent  foiaed.  The  autboi-s  suggest  that  Jet  INtels  be  stored  in 
henetle  reservoirs  provided  with  corrosion-resistant  linings  and  that  tasl 
to  be  dispensed  be  filtered  until  eosqplete  reacival  of  aeehsnlcal  iatpuritles 
with  particle  sizes  over  1  to  2  aiisroos  Is  achieved. 

COtJWTT: 

The  study  seeas  laportant  for  Ita  treataent  of  the  pioblea  of 
clogging  of  aircraft  filters  In  spite  of  prelialnary  fllterlidi  throuj^ 
statlOBsry  and  refheUng-unlt  filters.  It  is  similar  to  atudles  of 
CherChov  and  aaaoelates  on  the  therml  stability  of  Jet  itels  and  filter 
cloggliig  peodueed  at  elevated  tenperaturee^  l.e.,  over  lkO*C,  In  this  case 
thou^,  aedlasat  ftoiaatloo  was  observed  at  auch  lover  tem»rat>ires,  and  the 
eeaplsasntary  effaet  of  both  the  organic  and  the  inorganic  eoe^onents  of  the 
IViel  on  filter  elogglag  is  eapbaslsed. 

On  the  qusatloe  of  teaperature,  one  of  Chertkov's  previous  studies 
Indlealsd  that  a  eoesldarable  degree  of  deterioration  of  T-typs  Jet  fuels 
1C«1)  csb  he  expected  to  begin  at  150*  C  and  rsaeh  a  aaxiaua 
at  200^:.  (8te:  AID  ispoirt  60^t  7  Oct  i960.)  Bowever,  in  the  present  study 
ths  Awl  eontalasd  a  suapeoalon  of  flrely  distributed  aetals  and  their  corrosion 
prodoeta.  Althoui^  ths  catalytic  effect  of  wesr  and  osrroslon  sludge  consti¬ 
tuents  llhs  Cu,  W0  and  fh  could  coae  into  consideration,  no  dlaeusoion  is 
glirso  by  the  authors  of  tha  article  on  thlc  possibility.  It  should  be  noted 
that  on  tha  one  hand  ths  sutbors  state  that.  Iron  oxide  particles  are  saaller 
than  the  others,  but  can  be  "retained  on  Uve  lO-utery  filter",  while  on  the 
other  "eoaplete  reaoval  :iraa  the  fuel  of  ueehanleal  lapurlties  larger  than 
1  to  2  aleroiM*  la  sum*"^«  though  the  latter  ■saaurs  Is  evidently  alard 
at  rsauelag  ths  nat-strueturs  ftamtloo  effect,  it  could  also  coetrlbute  to 
rsduelng  ths  possible  catalytic  effect,  farther  Inforaatlon  on  tha  subject 
will  be  closely  foUoeed.  Other  AID  Reports  related  to  tiss  subject  in  addition 
to  the  one  quoted  above  are  SIR  5196,  b  Dec  1959;  AID  Report  60-45,  k  Aug  196O; 
and  AID  Report  60-58,  27  Sep  1960. 


